Location-based mobile games such as Pokémon Go might improve players' physical activities (e.g., walking) and social interactions. With a limited research on mobile exergaming activities, this study examined relationships among Pokémon Go players' gaming activities, willingness to communicate, and the likelihood of engaging in exercises. Our study showed that the longer participants had been playing the game, the higher the likelihood that they would engage in exercises. Our findings revealed a positive relationship between exercise during gameplay and willingness to communicate with other players. Our study provides implications to the use of location-based mobile games to promote health campaigns and improve the general health of the population.
Introduction
Recent health campaigns have relied heavily on media to persuade people to engage in healthy behaviors [1] . In the meantime, Kwan, Mechael, and Kaonga reported that nearly 5.3 billion people around the world can be reached by mobile phones [2] . Thanks to the popularity of smartphones, text messaging and mobile gaming activities might be used to change people's behaviors in health programs [2] . The use of mobile phones to promote healthy behaviors is so-called "mHealth."
One potential intriguing use of smartphones in mHealth is exergaming, which refers to the use of electronic games to facilitate physical activities [3] . In particular, a free mobile application game, Pokémon Go, released on July 6, 2016 by Nintendo, had 25 million daily active players after only one month of the official release [4] . This mobile game involves players becoming a Pokémon trainer by catching more than 100 Pokémon monsters via their smartphones [5] . To catch Pokémon monsters, players have to travel to various geographical locations at a speed lower than 20 miles per hour, which suggests that they have to walk, jog, or ride a bike when they play the game. Reserach [6] found that Pokémon Go players took on average 5,211 steps per day after their first week of playing, compared to 4,256 steps prior to the installation.
In addition to the potential benefits in active physical activities [7] , this exergaming activity may also promote social interaction [8] . Due to the interactive function of displaying their physical locations on the mobile map, Pokémon players have an opportunity to communicate with other game players in "PokeStops" (specific places where players can enhance their gaming supplies [5] ), which provide opportunities to engage in social interaction with unknown individuals and cultivate communicative skills for those who might not interact socially.
Thus, this study examines relationships among Pokemon Go players' gaming activities, willingness to communicate, and likelihood of engaging in physical exercises.
Rationale and Hypotheses

mHealth Gaming Campaigns and Activities
Common mHealth campaigns activities are traditionally categorized into two categories: text-oriented campaigns activities and gaming-oriented campaigns activities. Examples of text-oriented intervention and their particular health foci include "Stop Smoking with Mobile Phones" (STOMP) in New Zealand (or text2stop in UK [9] ), the SMS (Short Message Service) campaign to prevent HIV and/or AIDS in Uganda [10] , the Mobile Mums campaign in Australia to increase physical activities [11] , and the STAR (Study of Technology to Accelerate Research) campaign to promote dieting habits and prevent obesity prevention [12] . Those interventions emphasize on reinforcing a healthy behavior by exposing people repeatedly to informative or persuasive information via text messaging.
Other health campaigns, however, such as Freedom HIV/AIDS in India [13] , have employed mobile phone games as a form of entertainment education, "the design and delivery of education using entertainment formats" [14] . The edutainment approach also has been adopted by health campaign designers to develop computer and online games; for instance, the role-playing involved in the RightWay Café computer game promotes participants' healthy eating behavior [15] , and an online drinking game has been shown to reduce alcohol consumption [16] . Based on the role-play (virtual involvement), players learned to make the adequate decisions in similar real-time situations.
Exergaming and physical activities
A serious blame in applying electronic gaming activity on health program is that most players get used to play video/computer games in a sedentary position [17] . To change the sedentary gaming culture along with moderate outdoor activities, exergaming (a combination of exercise and gaming) is prone to motivate players' engagement in physical activities during their gaming activities [7] [17] . Exergaming has become successfully applied across different ages of players; for example, in investigating the potential effects of exergaming on physical activities among 5th graders, "the results showed that exergaming produced substantially more minutes of physical activity for each participant than did PE [physical education] [3] . By using a sample of 1,241 grade 10 and 11 students, O'Loughlin, Dugas, Sabiston, and O'Loughlin [18] concluded that "exergaming is a popular activity that provides opportunities for adolescents to engage in healthy levels of PA [physical activities] as well as reduce sedentary time" (p. 811). Furthermore, exergaming is also found to improve the motor functions of the elderly in a short period of time, as well as to motivate them to present a high exercise continuation rate [19] . Yet, the contradicted findings (e.g., Baranowski et al. [20] ; LeBlanc et al. [21] ) also showed that playing active video games has no effect to promote participants' engagement in the habitual physical activities. Therefore, we are skeptic about whether a mobile exergaming promotes players' physical activities during mobile game playing, as well as how well this "on the move" playing habit facilitates future exercise continuation rates.
Willingness to Communication
In addition to the aforementioned contradicted finding in participants' engagement in physical activities, one of neglected areas is whether exergaming promotes players' willingness to communication. Because changing social support can dynamically increase physical activity [22] , doing an exercise needs peers' companionship (exercise buddies [12] ). Such a companionship (shared interest) seems to motivate exercise buddies to facilitate an informal social interaction or conversation easily. However, the perceiving problem is that people who are addicted to traditional electronic gaming activity tend to have little social interaction [23] ; indeed, they may avoid engaging in a face-to-face interaction with other people. Unlike a traditional electronic game, whether this mobile exergaming activity has the potential to promote players' willingness to communicate with other players (e.g., unfamiliar users or strangers) is still unclear. Thus, we posted the following three hypotheses:
• H1: There is a positive relationship between history of playing Pokémon Go and exercises (e.g., walking) during Pokémon Go play.
• H2: There is a positive relationship between participants' engagement in exercises during Pokémon Go play and (a) short-term and (b) long-term likelihood of consistently engaging in exercises.
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• H3: There is a positive relationship between participants' engagement in exercises during Pokemon Go play and their willingness to communication with (a) strangers, (b) acquaintances, and (c) friends.
3. Methods
Participants
Four hundred and three participants (Mage = 26.42, SD = 10.73, Range = 66) who owned a smartphone and played Pokémon Go were recruited voluntarily to complete a survey questionnaire. The data were collected 2 months after the release of the game in the U.S. The sample consisted of 65.8% males and 34.2% females, with 51.6% being Caucasian, 18.9% Asian, 14.4% Hispanic, African American 8.7%, other races 5%, and Latino 1.5%.
Procedures
One of the authors and her assistant identified popular PokeStops on a mobile map for the purpose of data collection in a major city of the southeastern United States. They waited in those locations for two weeks to identify potential participants who held a smartphone with the possibility of being Pokémon Go players. They also approached Pokémon Go players on a daily basis in public parks and shopping centers. For those Pokémon players who were minors (younger than 18 years old), the researchers gained parental or guardian permission prior to the administration of the survey. A total of 420 people participated in the survey. Eventually 403 completed anonymous questionnaires were used in data analysis.
Measured Variables
History of playing Pokémon Go. Participants' history of playing Pokémon Go was measured by the question, "After the game was released, how long have you been playing Pokémon Go?" using a number to represent the number of months, weeks, or days. Researchers recoded and converted participants' responses into days (M = 50.44, SD = 16.36). To verify whether highly skewed numbers occurred due to participants' false recall, participants reported their gaming level. A gaming level is defined by experience points evaluated by this gaming software automatically.
Exercising during Pokémon Go play. To measure whether participants exercised while playing Pokémon Go, four questions were asked, with each question proceeded by "In a typical weekday (and, separately, "typical weekend"), how much time do you spend per day": "on 'walking' while playing Pokémon Go?" and "on other outdoor exercising (e.g., jogging or bicycling) while playing Pokémon Go?" Participants reported their responses in hours or minutes, which were recoded and converted into minutes.
The likelihood of exercising. Short-term likelihood of engaging in exercises. Based on McAuley (1993)'s self-efficacy and maintenance of exercise scale in the field of behavioral medicine, the first four statements such as "I am able to continue to exercise three times per week at moderate intensity, for 40+ minute without quitting for the next week," and "I am able to continue to exercise three times per week at moderate intensity, for 40+ minutes without quitting for the next two weeks" were applied in a sequent order. This pre-established scale required participants to circle one of the percentage from 0% to 100% (0% = Not at all Confident, 50% = Moderately Confident, and 100% = Highly Confident).
Long-term likelihood of engaging exercises. By using the same self-efficacy and maintenance of exercise scale in McAuley (1993), the last four statements such as "I am able to continue to exercise three times per week at moderate intensity, for 40+ minutes without quitting for the next five weeks" and "I am able to continue to exercise three times per week at moderate intensity, for 40+ minutes without quitting for the next eight weeks" were employed in a sequent order.
Willingness to communicate. Based on McCroskey's willingness to communicate (WTC) scale [24] , 12 items (four each) were used to measure WTC with strangers, acquaintances, and friends during their Pokémon Go play. For each item, participants indicated a number between 0 and 100 (0 = Never to 100 = Always).
Demographic information. Participants identified their birth year to indicate their age and circled their gender and ethnicity from a list.
Data Analysis
The proposed hypotheses in the research model (see Figure 1 ) were tested. The data analysis was performed using a structural equation model (SEM) with path analysis, to demonstrate the fitness of the hypotheses with the criteria of CFI greater than .90, SRMR less than .10, and RMSEA less than .10 [25] . 
Preliminary Result
The descriptive statistics are reported in Table 1 . The path analysis was conducted in in M-plus 5.2 [26] . Age and ethnicity were entered as control variables. The model yielded CFI = .912, SRMR = .038, and RMSEA = .096, all indicated satisfactory overall fitness of the model and the collected data set.
As to the path weights, there was a significant path between history of playing and engaging in exercise (p = .031). This path provided support to H1, suggesting that those who played Pokémon Go game longer generally were more actively engaged in exercise.
The several paths between engaging in exercise and willingness to communication demonstrated different results depending on the situations. The participants who were actively engaged in exercise were more willing to communicate with strangers (p <.001) and acquaintance (p = .010), thus H3a and H3b were supported. However, the path between engaging in exercise and willingness of communication with friends was not significant (p = .093), thus failed to support H3c. Such rejection may be partially attributed to the diverse factor loadings in the measurement of WTC with friends.
The model yielded two significant paths between engaging in exercise and likelihood of consistent engaging in exercise, both short term (p = .036) and long term (p = .010), suggesting that the participants who were actively engaged in exercise were more likely to consistently engaging in future exercise.
Discussion
This preliminary study examined whether Pokémon Go has the potential to motivate individuals to exercise (e.g., walking), as well as facilitate their willingness to communicate with other players. The results showed that history of playing Pokémon Go was related positively to players' exercise during Pokémon Go play, meaning that the longer participants had been playing Pokémon Go, the more time they walked or engaged in other moderate outdoor exercises. Given Pokémon Go's rule of traveling with a smartphone under 20 miles per hour, most players may consider walking (or moving around physically) to be a natural part of this mobile gaming activity. Because the goal of the game is to collect Pokémon monsters across geographic locations, players are likely to sustain their attention on the mobile gaming activities and pay little attention to the distance that they have walked in which they engaged. This mobile game, per se, may be a persuasive message that motivates walking. This mHealth strategy reflects the idea of learning by doing (playing).
This study also tested the relationship between Pokémon Go players' exercises during their play and their likelihood of engaging in more than 40 minutes of exercises at least three times per week at a moderate intensity without quitting. The results revealed that players' exercise (e.g., walking) during their Pokémon Go play was related positively to their self-reported confidence in continuing that exercise. To avoid the potential biases, we interpreted this finding with caution that players engaged in certain physical activities due to their enthusiasm toward the game. However, it is unpredictable whether the impact of the exergaming on their participation may fade away if they are no longer interested in playing the game. Besides promoting the likelihood of walking, Pokémon Go has been noted to motivate players' social interaction [8] .
The results of this study showed that there was a positive relationship between players' exercise during their play and their willingness to communicate with other players. Price et al.'s study suggested that "exercise buddies" are expected to be friends rather than a group of unknown individuals [12] ; however, to collect Pokémon monsters effectively, game players have to move physically at any time across many locations. Part of the excitement of the game is that players hardly know when and where they will catch what type of monsters; consequently, often, they run together with several strangers to catch a Pokémon monster. Interactions with those unfamiliar players may begin with a simple question, such as "Where did you catch Dragonite [the rare type of Pokémon]?" Consequently, players might be willing to communicate with other players (e.g., strangers or acquaintances) while playing the game due to the rewards obtained from the game. In line with the study by Reinders and Wattana [27] , Pokémon Go results in an increased willingness to communicate with other players, potentially extending players' social ties to unknown individuals. Reinders and Wattana explained that people's willingness in communication is influenced by social contexts (situational conditions), so a low anxiety gaming environment may led players to interact with others "without paying attention" to their own uneasiness in communication. Therefore, the exergaming format in Pokémon Go might be used to help those players with low social confidence to engage in conversation with others.
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Limitations
The results from this study need to be interpreted in light of at least three potential limitations. First, participants' sedentary behaviors and weight were not collected in this survey, which should be used as a covariate to enrich the future data analyses. Second, the data were collected during early September, when the weather is between 70 and 80 degrees. Whether Pokémon Go players' engagement in physical activities is influenced by other weather conditions is uncertain. Finally, this study did not measure the amount of exercise in which players originally engaged, especially when not playing the game. A follow-up study may need to determine whether they would engage in the same type of exercising when they are away from the exergaming.
Conclusion
This preliminary study tested whether Pokémon Go has the potential to promote exercise and willingness to communicate for the purpose of determining whether this game can be used as a potential mHealth intervention. Although mobile-mediated technology now is used in health campaigns, the majority of them have focused on text messaging. The present study, however, found that a mobile phone game, Pokémon Go, can facilitate participants' walking and interactions with other players. The most interesting finding is that this mobile game motivated users to engage in exercising and communication, but those players might not consciously feel that they are doing it, which might open the possibility for future mHealth program to promote healthy behaviors via a similar exergaming activity. 
